The purpose of this research was to assess money spent and calories consumed by college students from fast food restaurants located on and around a southern college campus. A convenience sample (n = 152) of undergraduate college students (aged 18 -24) at a southern university participated in a survey that measured dietary intake from seven local fast food chains using a researcher developed food frequency questionnaire and a lifestyle behavior survey that collected data on health practices. A strong positive correlation was found between total monthly fast food expense and total monthly fast food caloric consumption (r(150) = 0.94, p < 0.05), indicating a significant linear relationship between the two variables. An independent-samples t test comparing the mean monthly fast food restaurant expense males to females found a significant difference between the two groups (t(150) = 4.19, p < 0.05). The more money spent by college students contributed to a higher amount of calories consumed from fast food in a typical month. Future research needs to determine if college students are contributing to the high obesity rate and if limiting fast food restaurants on and around college campuses would help decrease fast food consumption in college students.
Introduction
Consumption of fast food, prevalence of obesity, and related health problems have risen greatly over the past several decades [1] . In 2006, one out of every five United States dollars spent on retail shopping was accounted for by food and beverage purchases [2] . Consuming more energy than is used, leads to weight gain and obesity. Over a 15 year period, individuals that consumed fast food more than twice a week gained approximately 10 pounds and had twice the increase of insulin resistance, which has been linked to type 2 diabetes, than individuals that consumed fast food less than twice a week [3] . Americans who consumed three to six meals per week from fast food had a significantly higher body mass index (BMI) than those who consumed none or one to two meals per week from fast food [4] . Overall, adults who reported any fast food consumption were significantly more likely to be overweight [5] .
Individuals who eat fast food tend to consume more total calories with less nutritional value (i.e. vitamins, minerals, fiber) compared to those who do not consume fast food [6] . In addition to calories, adults who ate fast food also consumed higher amounts fat and refined sugar compared to those who did not eat fast food [5] . Although most fast food restaurants now offer some healthier options, this may not have an effect on food selection and the healthier choices provided by fast food restaurants remain higher in sodium, calories, and saturated fat than what is recommended for a 2000 calorie based diet [7] .
Younger adults have a high consumption of fast food. Individuals aged 19 to 20 years consumed fewer calories from home and more calories from fast foods as compared to adolescents 12 to 18 years of age [8] . Adults between 20 to 29 years of age had significantly greater consumption of fast food, approximately four times greater, as compared to those aged 55 years and older [6] . College students aged 19 to 25 years have reported that the top reasons reported for fast food consumption were convenience and cost (convenience being to top reason) [9] . A similar study concluded that college students aged 19 to 24 years were consuming fast food for convenience (which was in the top two reasons for consuming fast food) and males were likely to choose fast food due to the cost [10] . Males tend to consume more fast food items per week than females [11, 12] . Southern states have the highest incidence of obesity with Alabama, Mississippi, and Tennessee as the top three states for obesity in 2007, while West Virginia, North Carolina, South Carolina, and Georgia were not far behind [13] . From 2004 to 2006, Alabama, Mississippi, and Tennessee were also among the highest for percentage of adults with diabetes in the United States (Alabama 9.3%, Tennessee 9.4%, Mississippi 10.1%) [14] . In 2006, Greenville, North Carolina was ranked number one for heavy fast food users per capita [15] .
Although research has been conducted on fast food consumption among college students, no research has related dollar amount spent to calories consumed by college students. The purpose of this study was to assess money spent by college students on fast food and calories consumed from specific identified fast food items from seven chains of fast food restaurants located on and in close proximity of a college campus. The researchers wanted to explore how frequently these popular fast food chains were visited by college students and what impact, these dietary choices had on their health and budget.
Methods and Materials
A peer-reviewed, researcher developed Fast Food Food Frequency Questionnaire (FFFQ) was used in conjunction with a validated College Life Survey to collect data on the health status and food consumption of traditional college students at a moderate sized southern university. Five Registered Dietitians reviewed the FFFQ to ensure there were no missing food items, and the food items included were appropriate. The College Life Survey was previously validated by college students using test-retest. Traditional college students, aged 18 to 24 years, currently enrolled at the university were recruited to complete the surveys on campus using flyers and giveaways (stress balls and pencils). Students who completed the surveys were also entered in a drawing to win a $100 gift certificate to the university bookstore.
Fast Food Frequency Questionnaire
The FFFQ included 123 food and beverage items sold at seven fast food restaurants that were located either oncampus or near campus. These restaurants and food and beverage items were selected based on a previous survey, in which college students identified the fast food restaurants frequented most often. The restaurants identified included McDonalds (13 food items, 4 beverages), Burger King (15 food items, 4 beverages), Subway (15 food items, 2 beverages), Wendy's (12 food items, 2 beverages), Taco Bell (28 food items, 2 beverages), Chic-Fil-A (12 food items, 3 beverages), and Bojangles (9 food items, 2 beverages). The food categories that were assessed included soft drinks and other sweetened beverages, chicken, hamburgers, French Fries, and desserts. Taco Bell's food items included burritos, tacos, nachos, fried rice, and quesadillas and Subway included 6-inch and 12-inch sandwiches. Medium serving sizes were based on each restaurant's posted medium serving size at that time. A small serving size was one-half the size of a medium serving, and a large serving was considered at least 1 1 2 times the medium serving.
Frequency of food and beverage consumption was determined by the number of times an individual food was reported to be consumed for a month by each participant and summing all the foods and beverages by category for each participant. For each food and beverage item, the participants selected the frequency of consumption measured as: none (0), once per month (1), less than once per week (3), 1 -2 times per week (6), 3 -4 times per week (14), 5 -6 times per week (22), daily (30), or more than once per day (60). Estimated intakes were calculated for each food and beverage item by multiplying the frequency by the selected serving size: small (0.5), medium (1), or large (1.5).
These specific food and beverage items were identified from each of the seven fast food chains and local pricing at the time of the study were recorded for calculating dollars spent. A researcher visited each of the restaurants and documented the cost of each food item of interest. Prices were recorded for small, medium and large (supersized) food items.
College Life Survey
The College Life Survey consisted of 37 questions, which included information on demographic status, medical status, anthropometric measurements, and lifestyle behaviors. This study was part of a larger study that investigated demographic status, anthropometric measurements, and living environment. Demographic questions included: gender, age, marital status, and income. Body Mass Index (BMI) was calculated from the weight and height measures. Students were also asked about their living environment, including if they lived on-or offcampus, if they had a campus meal plan, and who was generally responsible for their meal preparations (self, significant other, dining hall, fast food, parent). Statistics were performed using the Statistical Program for Social Sciences (SPSS), version 17.0. All procedures were approved by the University's Internal Review Board.
Results
A total of 152 college students participated in this study.
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Participants were 40% (n = 61) male and 60% (n = 91) female students. All surveyed students reported fast food consumption in the past month. Seventy-one percent (n = 108) reported having a university meal plan. The frequency of university meal plans by male and female students were 68% and 74%, respectively. Sixty-two percent of participants reported living on campus. Eightythree percent of students who reported having a university meal plan lived on campus and 31% of those living off campus reported having a university meal plan. A Pearson correlation coefficient was calculated for the relationship between total monthly fast food expense and total monthly fast food calorie consumption. A strong positive correlation was found (r(150) = 0.94, p < 0.05), indicating a significant linear relationship between the two variables.
An independent-samples t test comparing the mean monthly fast food restaurant expense male to female students found a significant difference between the two groups (t(150) = 4.19, p < 0.05). The mean male students' monthly fast food restaurant expense was significantly higher $99.17 ± 87.75 compared to female students' $52.11 ± 50.52. An independent-samples t test comparing mean monthly caloric intake male to female students found a significant difference between the two groups (t(150) = 4.82, p < 0.05). The mean monthly caloric intake for male students was significantly higher 17657.66 ± 16874.34 compared to female students 8053.80 ± 7222.73.
An independent-samples t test was calculated comparing mean monthly fast food restaurant expense for students with and without a university meal plan. No significant difference was found (t(150) = 1.47, p > 0.05). Money spent on specific fast food restaurants for those who had a meal plan versus those who did not have a meal plan are shown in Table 1 . The mean for students with a university meal plan $65.57 ± 58.51 was not significantly different from those students without a meal Specific fast food chain items and money spent at specific fast food chains are presented in Table 2 . Mean monthly fast food restaurant expense for students with a healthy BMI ($60.81 ± 53.22), overweight ($77.80 ± 74.95), and obese ($98.37 ± 108.93) were compared using a one-way ANOVA. No significant difference was found (F(2145) =2.61, p > 0.05). Figure 1 summarizes percent BMI category within group for gender and meal plan. Mean monthly fast food restaurant caloric consumption for students with a healthy BMI (9971.97 ± 9141.58), overweight (14154.20 ± 15971.52), and obese (14815.84 ± 15992.49) were compared using a one-way ANOVA. No significant difference was found (F(2,145) = 2.12, p > 0.05).
Discussion
The amount of money spent on fast food is associated with total calories consumed. The higher dollar value spent on fast food the more total calories consumed by college students. Students spent an overall average of $71 and consumed approximately 12,000 calories per month. Assuming this is a typical month, each college student would then approximately spend $850 and consume 144,000 calories each year from fast food based on reported consumption from these seven fast food restaurants alone that were located on or near this southern university campus.
Male students spent significantly (p < 0.05) more money and consumed significantly (p < 0.05) more calories on fast food than female students. Male students spent $47 more and consumed approximately 9600 more calories per month than female students from fast food. Male students spent approximately $1200 on fast food a year on these specific fast food restaurants which is similar to previous research that found that men consumed more fast food than women [11] . In a typical month college students without a university meal plan spent approximately $19 dollars more and consumed approximately 4400 calories more on fast food than those with a meal plan. However, these groups were not significantly different (p > 0.05) for money spent or calories consumed. Students without a university meal plan probably did not consume food from dining halls on a regular basis. These students may have spent more money on fast food due to convenience. Research supports that convenience is one of the primary reasons for fast food consumption among college students [9, 10] . There was also no significant difference (p > 0.05) in dollars spent and fast food consumption for students living on and off campus. Students living off campus spent approximately $9 more and consumed approximately 3000 calories per month on fast food. The majority of students that reported living off campus did not have a meal plan. This may suggest that those living off campus may choose fast food due to convenience or may choose other fast food restaurants that are not located on or in close proximity to campus.
Though not significantly different, a trend was found for BMI category, money spent, and calories consumed from fast food. Students in the obese body weight category spent approximately $38 and consumed almost 5000 more calories per month on fast food than students in the other weight categories. Obese students consumed Figure 1 . Percent BMI category within group for gender and meal plan. almost 1.5 pounds more per month and 18 pounds more per year in calories from fast food than healthy and overweight students. This study did not examine weight gain or changes over time; therefore, weight gain over the previous year can not be determined. Research has shown that individuals with a higher fast food intake are more likely to have a higher BMI [4, 5] .
Limitations to this study include the limited number of fast food restaurants and food and beverage items included on the Fast Food Frequency Questionnaire. It is possible that participants may have consumed fast foods from other restaurants and other food and beverage items not captured in this survey. This data relies on self-reported intake of monthly fast food consumption.
Overall, students at this southern university are spending money and consuming calories on fast food. The more money college students spent contributed to a higher amount of calories consumed from fast food in a typical month. Males spent more money and consumed more calories than females. More dollars were spent and more calories were consumed from fast food in individuals in the higher BMI category. More nutrition education on college campuses may be beneficial in educating college students on the possible long term health effects from over consuming fast food and high caloric intakes. Future research needs to identify if college students are aware of calories consumed and money spent on fast food. Future research needs to determine if limiting fast food restaurant chains on and around college campuses will help decrease the fast food consumption in college students.
